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Network Contents Managing System 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a system for managing 
multimedia contents stored in storage mediums mounted in 
network connected apparatuses and in particular, to a system 
for managing multimedia contents in a network in which apparatus 
connection and disconnection and storage mediums mounting and 
removal are dynamically performed. 

2 . Description of the Related Art 

Conventionally, a multimedia server based on the 
server - client system has been used to store and serve multimedia 
contents in network connected apparatuses. In such a server, 
when a new content is stored, a new link information to the 
content should be created and transmitted to clients on the 
network so that a new content becomes accessible from clients. 
In such a multimedia server, each time a content is stored, the 
server should send a new link information to all clients, which 
requires higher processing and network load as the number of 
clients increases. If such link information management is not 
automatically performed, a system administrator should make 



considerable effort to maintain the link information. 

As a conventional technique to solve these problems, for 
example, Japanese Patent Publication 9-198295 incorporates a 
directory server for separately managing contents location 
information as directory information. With this, a client can 
rapidly obtain the latest directory information by requesting 
to the directory server. 

The aforementioned method can be used to solve the problems 
when there is a server or a directory server performing a service 
to provide an information to access contents. However, in a 
network including personal computers, portable terminals, 
storage apparatuses , and the like, especially in a home network , 
problems as follows are caused. 

One of the problems is that the apparatus providing a 
directory service may not be operating and in that case the 
directory service is not available. This problem is also caused 
when an apparatus providing the directory service is abruptly 
turned off or when none of the apparatuses has resources enough 
to provide the directory service. 

Moreover, the apparatus storing contents may not operate 
at all times or the removable storage medium may be removed at 
any time. Accordingly, the contents required by a user may not 
always exist in the storage mediums in operating apparatuses 



connected to a network. In such a case, the contents cannot be 
available. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a network contents managing method and system capable 
of retrieving a location and a availability of contents and data 
in a network including personal computers, portable terminals, 
recording apparatuses, and the like, especially in a* home 
network, regardless of storing and deleting 'contents in the 
networked apparatuses, connection/disconnection of an 
apparatus to/from the network, on/off state of the apparatuses 
connected to the network, and attached/detached state of a 
removable medium storing contents, 

Another object of the present invention is to provide a 
network contents managing method and system capable of 
obtaining a list of contents and data stored in networked 
apparatuses so that a user can know which apparatus should be 
turned on or which storage medium should be attached when an 
apparatus storing the required contents and data is. off or the 
storage medium containing the contents and data is removed. 

Still another object of the present invention is to provide 
a network contents managing method and system which can solve 
the problem that a specific apparatus should keep on running 



in order to provide the directory service and that the directory 
service does not become available when the directory server has 
failed and is to be repaired. 

Yet another object of the present invention is to provide 
a network contents managing method and system which enable to 
update a contents database with new contents and data stored 
in a newly connected or reconnected apparatus to the network 
so as to enable the contents and data accessible in the network. 

The network contents managing system according to the 
present invention is applicable to a network including a 
personal computer, portable terminals, storage apparatuses, 
set top boxes, and the like, the system comprising: a contents 
database retaining locations and attributes of contents and 
data stored in different apparatuses connected to the network; 
a retrieval request detection unit for detecting a retrieval 
request to the contents database and outputting a retrieval 
request information; a network monitoring unit for monitoring 
the state of an apparatus connection to the network and, upon 
occurrence of a change of the. connection state, outputting a 
new apparatus connection state as a connection state 
information; a contents monitoring unit for outputting a 
contents modification information when the location and the 
attribute of contents and data is modified in any of the 
apparatuses connected to the network such as recording, moving, 



and deletion of contents and data; a database retrieval unit 
for retrieving the contents database upon reception of the 
retrieval request information and outputting a retrieval result 
information; a database managing unit for performing 
registration and modification in the contents database upon 
reception of the connection state information and the contents 
modification information; and a retrieval result output unit 
for outputting the retrieval result information received from 
the database retrieval unit, to the apparatus which has made 
the retrieval request. 

Moreover, the network contents managing system according 
to the present invention is further characterized in that the 
contents modification information also includes locations and 
attributes of the contents and data modified by 
mounting/removal of a removal storage medium. 

Moreover, the network contents managing system according 
to the present invention is characterized in that the network 
monitoring units detects a power state of each apparatus 
connected to the network and updates respective power state 
information retained in the contents database. 

Moreover, the network contents managing system according 
to the present invention further comprises a power state 
monitoring unit for monitoring a power state of an apparatus 
connected to the network and a remote start unit for activating 



at least one of the contents database, the retrieval request 
detection unit, the network monitoring unit, the database 
retrieval unit, the database managing unit, and the retrieval 
result output unit, so as to provide directory service function 
5 by distributed or non - distributed operation of these units. 

Moreover, the network contents managing system according 
to the present invention further comprises a power remote 
operation unit for turning on/off another apparatus connected 
to the network. 

10 The network contents managing system according to the 

present invention further comprises a database editing unit for 
enabling a user to edit the contents database. 



BRIEF DESCRIPTION OF THE DRAWINGS 

15 Fig. 1 is a block diagram showing a configuration of a 

network contents managing system according to a first 
embodiment of the present invention. 

Fig. 2 is a block diagram showing a configuration of a 
network contents managing system according to a second 
20 embodiment of the present invention. 

Fig. 3 is a block diagram showing a configuration of a 
network contents managing system according to a third 



embodiment of the present invention. 

Fig . 4 is a block diagram showing a configuration of a 
network contents managing. system according to a fourth 
embodiment of the present invention. 

Fig. 5 is a block diagram showing an example configuration 
of a network contents managing system in which the present 
invention is realized in a single apparatus. 

Fig. 6 is a block diagram showing a configuration example 
of a network contents managing system in which the present 
invention is realized in a plurality of apparatuses. 

Fig. 7 is a block diagram showing another configuration 
example of a network contents managing system in which the 
present invention is realized in a plurality of apparatus. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[Embodiment 1] 

Fig. 1 shows a network contents managing system according 
to a first embodiment of the present invention. 

As shown in Fig. 1, the system of the present invention 
includes an apparatus 400, an apparatus 410, and a network 500. 
It is assumed that a contents database 100, a retrieval request 
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detection unit 110, a network monitoring unit 120, a database 
retrieval unit 130, a database managing unit 140, and a 
retrieval result output unit 150 operate in the apparatus 400. 
Moreover, it is assumed that a contents monitoring unit 160 
operates in the apparatus 410 recording contents by an 
application software 310. The apparatus 400 and the apparatus 
410 are connected to the network 500. Each of the apparatus 400 
and the apparatus 410 is provided with a network interface 510. 

Next, explanation will be given on operation of the present 
embodiment . 

Firstly, a new content is recorded on a storage unit 430 
in the apparatus 410 by the application software 310 operating 
in the apparatus 410. The storage unit 430 is, for example, a 
hard disk drive or a external storage apparatus connected to 
the apparatus 410. The application software 310 starts 
recording contents, triggered by the user operation or the 
recording preservation function of the software. 

The contents monitoring unit 160 detects recording of the 
new content by receiving a report 311 from the application 
software, or detecting a system event accompanying the file 
recording by the application software 310, or detecting a 
creation of a new file, and outputs a contents modification 
information 300. A newly recorded content may be, for example, 
a satellite broadcast program or a terrestrial television 
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program or data. In these cases, the electronic program guide 
(hereinafter, referred to as EPG) is often available from 
satellite broadcasting or the Internet and utilized to receive 
such programs. The EPG usually contains a program title, 
broadcast start/end date and time, genre information, and the 
like for each of the programs. 

Next, the contents monitoring unit 160 receives the EPG 
information from the application software 310 and outputs a 
contents modification information 300. The contents 
modification information 300 contains a value or character 
string indicating a new registration, location and attribute 
of the recorded content or data. For indicating the location 
of the new content or data, for example, an ID number of apparatus 
name identifying the apparatus 410 on the network 500 and a file 
name including a path in the hard disk drive in the apparatus 
410 are used. The ID number identifying the apparatus 410 is, 
for example, an Internet Protocol (IP) address if the network 
is based on IP network or a value inherent to the apparatus such 
as GUID (global unique identifier) of the apparatus if the 
network is an IEEE1394 - 1995 network. In case that a new content 
is recorded on a removable storage medium, an ID number or a 
name identifying the medium is further used. For example, if 
a removable hard disk drive unit has an ID number inherent to 
itself, the ID number is used, and if a medium such as a video 
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tape not having an inherent ID number is used, a serial number 
or the like is used. 

As the attribute of the recorded contents, the 
modification information 300 may contain the information 
including the EPG information and more as follows. 

- Program title 

- Broadcast start/end date and time 

- Genre 

- Content type (video, audio, data, or the like) 

- Recording date and time 

- Apparatus preferable/necessary to reproduce the contents 

- Apparatus state 

- Pay information (Fee charged for one listening/watching and 
charging method, for example, pay-per-view, pay-per-day, or the 
like) 

- Rights management information (whether recording is permitted 
and how many generations of copying are allowed) 

Here, the apparatus state is a flag indicating, for example, 
whether the apparatus is connected to or disconnected from the 
network, and whether the apparatus power is .on or off, and 
whether the apparatus can serve contents or not. The contents 
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monitoring unit 160 outputs the aforementioned contents 
modification information 300 via the network interface 510 to 
the network 500 . As the destination of the contents modification 
information 300, it is possible to specify the apparatus 400 
or all the apparatuses on the network. When the apparatus 400 
is specified as the destination, for example, the IP address 
can be used for the IP network or the GUID for the 1394 network. 
When the destination is all the apparatuses on the network, for 
example, it is possible to use the broadcast to the network. 

When the contents modification information 300 is output 
by the apparatus 410 to the network 500, the apparatus 400 
receives the contents modification information 300 through the 
network interface 510. 

If the apparatus 400 have informed the apparatuses on the 
network that the apparatus 400 is the destination apparatus of 
the contents modification information 300, the apparatus 410 
transmits the contents modification information 300 only to the 
apparatus 400. For this, during the start up process of the 
database managing unit 140 in the apparatus 400, the database 
managing unit 140 transmits, for example, the IP address or GUID 
of the apparatus 400 as the destination of the contents 
modification information 300, to the all apparatuses on the 
network. The apparatus 410 receives and retains the destination 
as the transmission destination information 320 in the contents 
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monitoring unit 160. In this case, the database managing unit 
140 of the apparatus 400 receives all the contents modification 
information 300 transmitted on the network, which enables the 
apparatus 400 to work as a directory server on the network. 

The database managing unit 140 of the apparatus 400 
receives the contents modification information 300 through the 
network interface 510 and adds the data of the contents 
modification information 300 including the content location, 
program title, broadcast start/end date and time, genre of the 
contents or data, and the like all collected as a database record, 
to a contents database 100. Here, the contents database record 
may include a record ID number for managing the contents and 
data. The record ID number is represented, for example, by a 
serial number in all the contents and data or a set of the 
apparatus ID number and a serial of the content stored in each 
apparatus . 

The contents database 100 contains the database records. 
Each record consists of the attribute of the contents and data 
which have been stored in the storage units in all the 
apparatuses on the network including removable storage mediums . 

Here, all the apparatuses on the network represent 
apparatuses connected to the network including those whose 
power are off. The attribute of the contents and data is similar 
to that of the contents modification information 300. If an 
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database record attribute is not specified by the contents 
modification information 300, the attribute is filled with "no 
attribute" or left empty. 

The database managing unit 140 retains an ID number or name 
identifying a removable storage medium as a part of the contents 
database, apart from the records of the contents and data. For 
a removable storage medium capable of retaining an ID number 
or name of the medium itself, when a content is stored on the 
medium for the first time, the database managing unit 140 
determines an ID number or name of the medium. If the medium 
is mounted on different apparatus to that hosting the database 
managing unit 140, the database managing unit 140 transmits the 
ID number or name to an apparatus on which the storage medium 
is mounted, so that the ID number or name is stored in the storage 
medium. Thus, when a contents recording is performed on the same 
storage medium for the second time and after, the ID number or 
name can be fetched from the storage medium. When the storage 
medium itself such as an ordinary VHS video cassette tape cannot 
store an ID number or name, the user should input it to the 
contents database 100. This will be detailed later as another 
embodiment . 

When the new content and data are recorded as has been 
described above, the contents database 100 can be updated. . 

There are six cases of accessing the contents database 100 
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according to the contents modification information 300 
excluding the case when a new content or data is recorded. 

(1) when deleting a content or data which has been recorded 

(2) when retrieving contents and data 

(3) when connecting an apparatus containing contents and data, 
to the network 

(4) when disconnecting an apparatus containing contents and 
data, from the network 

(5) when mounting a removable storage medium 

(6) when removing a removable storage medium 

Hereinafter, explanation will be given on operation of the 
respective components according to the present embodiment in 
the aforementioned six cases (1) to (6) . It should be noted that 
a detailed explanation will be given later as an another 
embodiment concerning the method for continuing the retrieval 
function according to the present invention when disconnecting 
from the network an apparatus having the contents database 100 
and the apparatus in which the respective components are 
operating in the present invention. 

(1) deleting stored contents or data 

When a content or data is deleted in an apparatus connected 
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to the network 500, the contents monitoring unit 160 detects 
a deletion and outputs the contents modification information 
300. In this case, the contents modification information 300 
contains a value or character string indicating the deletion 
and attributes of the recorded contents and jdata. 

Upon reception of the contents modification information 
300, the database managing unit 140 retrieves a corresponding 
record from the contents database 100 and deletes the database 
record. 

(2) retrieving contents and data 

When retrieving a content and data retained in an apparatus 
connected to the network 500, firstly, the retrieval 
application software accepts a retrieval keywords from the user 
and issues a retrieval request 332. According to the keywords, 
the retrieval request 332 includes a retrieval condition 
concerning an arbitrary item among the attribute items of the 
contents database 100. The retrieval condition is specified, 
for example, as "item = apparatus state, condition = connected 
and power on". When the retrieval request detecting unit 110 
is operating within the same apparatus as shown in Fig. 1, the 
retrieval request 332 is detected by that retrieval request 
detecting unit 110. When the retrieval request detecting unit 
110 is not operating within the same apparatus, the retrieval 
request 332 is sent to the network 500 as a broadcast message. 
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In either of the cases, the retrieval request 332 is detected 
by an apparatus operating on the network and the apparatus 
outputs a retrieval request information 333. 

The retrieval request information 333 is received by the 
database retrieval unit 130 operating within the same apparatus 
or in any of the apparatuses operating on the network. The 
database retrieval unit 130 uses the attributes contained in 
the retrieval request information 333 and the condition 
concerning the attributes to retrieve the contents database 100 
within the same apparatus or in any of the apparatuses on the 
network. When a content or data corresponding to the condition 
is found, the database retrieval unit 130 fetches the location 
and attributes of the content or data and passes them as an 
retrieval result information 334 to a retrieval result output 
unit 150. If no content or data corresponding to the condition 
is found, the database retrieval unit 130 passes a value or 
character string indicating that the requested content or data 
was not found, as the retrieval result information 334 to the 
retrieval result output unit 150. 

The retrieval result output unit 150 transmits the 
retrieval result information 334 from the database retrieval 
unit 130, to the apparatus which has issued the retrieval 
request 332 or broadcasts it on the network. 

As has been described above, the content or data 
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corresponding to the condition specified by the user can be 
retrieved."" For example, when the retrieval request 332 is made 
with specification of recording date and time such as "item - 
recording date and time, condition = latest 3 days", it is 
5 possible to obtain a list of contents recorded in the network 
for the latest three days. Furthermore, if the retrieval request 
332 is made with specification of "item « apparatus state, 
condition = connected and power off", it is possible to obtain 
M. a list of contents recorded in the apparatuses which have been 

=P 10 connected to the network but whose power have been off for the 
latest three days. 

H 5 (3) connecting an apparatus retaining contents and data to the 

nJ 

^ network 

Is? 

Explanation will be given on a case of reconnecting an 
15 apparatus to the network 500. If an networked apparatus having 
stored contents and data is disconnected, the contents and data 
in the apparatus does not become available for other apparatuses 
in the network. When the apparatus is again connected to the 
network 500, the contents and data in the apparatus should 
20 become available. Recovering the availability of the contents 
and data is realized as follows. 

The fact that the apparatus has been connected to the 
network 500 can be detected by installing a plug- and-play 
middle- ware such as Jini, HAVi (home audio video 
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interoperability) , Universal Plug and Play, in each apparatus 
on the network. These middle-wares uses broadcast messages or 
issues event messages to notify the other apparatuses on the 
network of the connection of an apparatus. In the case of the 
IEEE13 94 - 1995 network, when a new apparatus is connected, a bus 
reset occurs so that the network topology is automatically 
re - configured . The network monitoring unit 120 detects these 
messages or events to detect an apparatus connection. 

Upon detection of an change of connection state 341 of an 
networked apparatus, the network monitoring unit 120 fetches 
a new apparatus connection state and outputs the connection 
state information 340 including an ID number, an apparatus type, 
and power state of the apparatus connected and the like, to the 
network 500. The network monitoring unit 120 periodically 
checks the network apparatus configuration in case that an 
apparatus connection cannot be reported by the network, the 
operating system, and the middle-ware. Moreover, in a home 
network which may be connected by a network capable of detecting 
the apparatus connection/disconnection separately from the 
power on/off such as the 1394 network, the connection state 
information 340 indicates the apparatus 

connection/disconnection separately from the power on/off 
state . 

The database managing unit 140 receives the connection 



19 

state information 340 output from the network monitoring unit 
120 and compares the apparatus ID numbers contained in the new 
connection state information 340 to the apparatus ID numbers 
retained in the contents database 100. The comparison makes it 
possible to find the apparatus ID number which is contained in 
the new connection state information 340 but not contained in 
the contents database 100 and to identify the apparatus which 
is reconnected to the network. The database managing unit 140 
retrieves the contents database 100 by the condition of the 
apparatus ID number reconnected to the network and modifies the 
apparatus state flag among the database record attributes to 
a value or character string indicating "usable". Thus, it 
becomes possible to access -the contents and data which have been 
recorded in the apparatus reconnected to the network. 

It is also possible that the network monitoring unit 120 
itself has two buffers, one for storing the apparatus connection 
state before changing connection and the other for fetching the 
apparatus connection state after changing, so as to obtain a 
difference between buffered information by comparing the 
buffered information. In such a case, if the difference is 
output as the connection state information 340, the database 
managing unit 140 can retrieve the contents database 100 and 
modify the attribute of the corresponding database record as 
described above. 
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(4) disconnecting an apparatus retaining contents and data from 
the network 

The method for detecting a connection state change on the 
network 500 and fetching a new connection state 341 is similar 
to the aforementioned case when a new apparatus is connected 
to the network 500. The network monitoring unit 120 detects a 
connection state change by using the aforementioned middle- 
ware enabling the plug - and-play in the network 500 or by 
periodically monitoring the network apparatus configuration 
and outputs the connection state information 340 including the 
apparatus ID number of the newly connected apparatus according 
to the connection state 341. 

The database managing unit 140 receives the connection 
state information 340 output from the network monitoring unit 
120 and compares the apparatus ID numbers contained in the new 
connection state information 340 to the apparatus ID numbers 
retained in the contents database 100. The comparison finds the 
ID number which is contained in the contents database 100 but 
not contained in the latest connection state information 340, 
thereby enabling to identify an apparatus ID number which has 
been disconnected from the network. The contents database is 
retrieved by the condition of the obtained ID number and in the 
database record having the corresponding apparatus ID number, 
the flag indicating whether the apparatus can be used currently 
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is modified to a value or character string indicating "cannot 
be used". After the record attribute is modified, the database 
managing unit 140 deletes the ID number of the apparatus 
• disconnected from the network, from the apparatus ID numbers 
5 retained in the database. 

As has been described above, when an apparatus retaining 
contents and data is disconnected from the network, the contents 
database 100 can be updated. Since the database record of the 
contents and data itself remains in the contents database 100, 
10 retrieval can find that the apparatus is in the state not usable. 
Furthermore, when the apparatus which has been disconnected 
from the network 500 is again connected, as has been described 
above, the contents and data are reset to the state usable. 

(5) mounting a removable storage medium 

15 a removable storage medium includes all the detachable 

media capable of recording contents and data such as a cassette 
tape, a magnetic disc, a magneto - optical disc, a memory card, 
a CD-R, a CD-RW, a DVD-RAM, and the like . When a removable storage 
medium containing contents and data is mounted on an apparatus, 

20 firstly, the contents monitoring unit 160 detects the mounting 
of the removable medium and outputs the contents modification 
information 300. In this case, the contents modification 
information 300 includes an apparatus ID number or name, a 
medium ID number or name, and a value or character string 
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indicating attach/detach of the medium. It should be noted that 
the medium ID number or name is contained in the contents 
modification information 300 if the medium has a medium ID 
number or name. 

Upon reception of the contents modification information 
300, the database managing unit 140 retrieves to find whether 
the medium ID number or name has been registered in the contents 
database 100. If registered, the contents database 100 is 
retrieved with the condition of the medium ID number or name 
contained in the contents modification information 300, and 
among the attributes in the matched database record, the flag 
of usable/not usable is modified to a value or character string 
indicating "usable" . Moreover, the database managing unit 140 
replaces the location attribute of the database record with the 
apparatus ID number or name contained in the contents 
modification information 300. If the medium ID number or name 
contained in the contents modification information 300 has not 
been registered in the contents database 100, the medium ID 
number or name is newly registered. When the medium retains an 
attribute information of the contents and data recorded in the 
medium, the database managing unit 140 creates a new database 
record having the medium ID number or name as an attribute and 
the apparatus ID number or name as the location. When the medium 
has no attribute information of the recorded contents and data, 
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the user should enter such attributes manually, which will be 
detailed later as an another embodiment. 

Thus, when a removable storage medium containing contents 
and data is mounted, the contents database 100 can be updated. 

(6) when removing a removable storage medium 

When a removable storage medium containing contents and data 
is removed from an apparatus, firstly, the contents monitoring 
unit 160 detects a removal of the removable storage medium and 
outputs the contents modification information 300 . In this case, 
the contents modification information 300 includes the medium 
ID number or name, the apparatus ID number or name, and a value 
or character string indicating a storage medium removal. 

Upon reception of the contents modification information 
300, the database managing unit 140 retrieves the contents 
database 100 with the condition of the medium ID number 
contained in the contents modification information 300 and 
modifies, in the attributes of the matched database record, the 
flag indicating whether usable/unusable to the value of 
character string indicating "unusable" . 

As has been described above, when a removable storage 
medium retaining contents and data is removed, the contents 
database 100 can be updated. Here, the database record itself 
remains in the contents database 100 and upon retrieval, the 




24 

state attribute is found to be unusable . Furthermore, the medium 
ID number can also be obtained as a result of the retrieval and 
accordingly, when the corresponding storage medium is mounted, 
the contents become usable state in the same way as when the 
apparatus is reconnected to the network. 

[Embodiment 2] 

Fig. 2 shows a configuration of a network contents managing 
system according to a second embodiment of the present 
invention . 

As shown in Fig. 2, the second embodiment of the present 
invention is based on the first embodiment and added by a power 
monitoring unit 170 for monitoring the apparatus power on/off 
operation and a remote start unit 180 for activating the 
components of the present invention retained in another 
apparatus. The second embodiment differs from the first 
embodiment only in the operation of the power monitoring unit 
170 and the operation of the remote start unit 180 . Hereinafter, 
explanation will be given operations of these components. 

The power monitoring unit 170 detects when the apparatus 
420 is turned off by the user and outputs a power off information 
350 . 

The remote start unit 180, upon reception of the power off 
information 350, firstly, suspends the actual power off of the 
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the apparatus 420. Next, the remote start unit 180 seeks another 
apparatus which can operate the components which have been 
operating in the apparatus 420. In this seek, check is made on 
each of the apparatuses whether they have, for example, a 
sufficient memory, a sufficient hard disk capacity for working 
area, and the like. When a plurality of apparatuses are found 
to be capable of providing the same function as the apparatus 
420, an apparatus having the richest resources is selected as 
an alternative apparatus 450. Then, the remote start unit 180 
makes the same functional components start operating in the 
alternative apparatus 450 as in the apparatus 420. For example, 
in a case when the contents database 100 and the database 
managing unit 140 have been operating in the apparatus 420, the 
remote start unit 180 sends these components as the database 
related information 390 to the alternative apparatus 450 and 
copies the contents database 100 in the apparatus 420 into the 
alternative apparatus 450. The remote start unit 180 activates 
the database managing unit 140 in the alternative apparatus 450 . 
In case that the alternative apparatus 450 has no program code 
for realizing the function of the database managing unit 140, 
the program code of the database managing unit 140 is 
transmitted before the activation. Such a remote start 
mechanism can be realized by using the Java RMI (Remote Method 
Invocation) or the Remote Procedure Call (RPC) in the Windows 
system and Unix system. A transmission of a component program 
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code not existing in the alternative apparatus 450 can be 
realized, for example, by describing the processes to be 
performed by the components with the Java byte code and sending 
it via the network to the alternative apparatus 450. Upon 
completion of the aforementioned operation, the remote start 
unit 180 sends a remote start completion report 360 to the power 
monitoring unit 170. Upon reception of the remote start 
completion report 360, the power monitoring unit 170 resumes 
the power off process of the apparatus 420. 

[Embodiment 3] 

Fig. 3 shows a configuration of a network contents managing 
system according to a third embodiment of the present invention. 

As shown in Fig. 3, the third embodiment of the present 
invention is equivalent to the first embodiment and the second 
embodiment added by a power remote operation unit 200. Since 
the third embodiment differs from the first and the second 
embodiment only in the power remote operation unit 200, 
explanation will be given on the operation of the power remote 
operation unit 200. 

When display or reproduction of content 370 is requested 
by the user application 310, the power remote operation unit 
200 operating in the apparatus 460 retrieves the contents 
database 100 to get the power state of the apparatus 470 
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according to the location of the contents 370. If the apparatus 
470 is off and the apparatus 470 can be turned on via the network, 
then the power remote operation unit 200 transmits a power 
control signal 380 to turn apparatus 470 on. Thus, the apparatus 
470 is turned on by the power control signal 380 and can display 
or reproduce the content 370 at another apparatus. The power 
control via the network can be realized, for example, when the 
network interface 510 of the apparatus 470 has the wake-on- 
LAN (Local Area Network) function. When the apparatus 470 is 
connected by the IEEE1394 - 1995 network, the power control can 
be performed by the AV command of the IEEE1394 - 1995 
specification . 

When the apparatus 470 cannot be turned on via the network, 
the power remote operation unit 200 displays a message 
indicating that the apparatus 470 should be turned on, for 
example, prompting the user to turn the apparatus 470 on. 

[Embodiment 4] 

Fig . 4 shows a configuration of a network contents managing 
system according to a fourth embodiment of the present 
invention. 

As shown in Fig. 4, the fourth embodiment of the present 
invention is equivalent to the first, the second, and the third 
embodiment added by a database edition unit 210 to enable the 
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user to edit the database record items. Since the fourth 
embodiment differs from the first, the second, and the third 
embodiment only in the database edition unit 210, hereinafter, 
explanation will be given on the operation of the database 
edition unit 210. 

The database edition unit 210 enables the user to register, 
delete, and correct database records in the contents database 
100. The contents database 100 may be a database file with a 
format defined in advance so that the database edition unit 210 
can specify the filename of the contents database 100, read 
attributes of the respective database records, and display them. 
Furthermore, the database edition unit 210 provides a user 
interface for modifying attributes of the records. For example, 
the database edition unit 210 provides such an environment that 
the user can choose and edit a database record attribute item 
on a table of a record ID number, a content and data recording 
position, attribute, recording medium ID, and the like. 

It should be noted that the network contents - managing 
system according to the present invention can be applied to a 
system in which all the components operate in a single apparatus 
and contents are retained in the same apparatus as shown in Fig. 
5 as well as to a system in which components operate in a 
plurality of apparatuses as shown in Fig. 6 and Fig. 7. 

As has been described above, the present invention 
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provides effects as follows. 

The network contents managing system according to the 
present invention used in a network having a personal computer, 
portable terminals, recording apparatuses, and the like 
includes: a contents data base, a retrieval request detecting 
unit, a network monitoring unit, a contents monitoring unit, 
a database retrieval unit, a database managing unit, and a 
retrieval result output unit. The contents database enables to 
retain a location and attribute of contents and data stored in 
different apparatuses connected to the network. The retrieval 
request detecting unit enables to detect a retrieval request 
to the contents database and output a retrieval request 
information. The network monitoring unit enables to monitor a 
change of the connection state of the apparatuses to the network 
and output a new apparatus connection state as the connection 
state information when connection state changes. The contents 
monitoring unit enables to output a contents modification 
information when a location and attribute of contents and data 
is modified by a registration, moving, or deletion of contents 
and data in any of the apparatuses connected to the network. 
The database retrieval unit enables, upon reception of the 
retrieval request information, to retrieve the contents 
database and output a retrieval result information. The 
database managing unit enables, upon reception of the 
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connection state information and the contents modification 
information, to perform registration and modification to the 
contents database. The retrieval result output unit enables to 
output the retrieval result information and to inform the user 
5 who has made the request of the retrieval result. 

Moreover, the network contents managing system according 
to the present invention can also output the contents 
modification information a modification including a recording 
position and attribute of contents and data caused by 
10 mounting/removal of a removable storage medium. 



H" Moreover, in the network contents managing system 

^ according to the present invention, the network monitoring unit 

:z can also detect a power on/off state of an apparatus connected 

to the network and retain the state in the contents database. 

15 Moreover, in the network contents managing system 

according to the present invention including the power 
monitoring unit and the remote start unit, an apparatus 
connected to the network can monitor the power on/off operation 
of the apparatus and at least one of the contents database, the 

20 retrieval request detecting unit, the network monitoring unit, 
the database retrieval unit, the database managing unit, and 
the retrieval result output unit can be activated through 
another apparatus connected to the network. 
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Moreover, the network contents managing system according 
to the invention includes the contents display reproduction 
unit and can display or reproduce contents retained in another 
apparatus connected to the network. 

Moreover, the network contents managing system according 
to the present invention includes the power operation unit for 
operating the power of another apparatus connected to the 
network. Accordingly, when the power of another apparatus is 
off even if the apparatus retains the contents to be displayed 
or reproduced, it is possible to turn the apparatus on or to 
notify the user to turn the apparatus on. 

Moreover, the network contents managing system according 
to the present invention includes the database edition unit and 
accordingly, the contents database can be edited by the user. 

The network contents managing system according to the 
present invention having the aforementioned configuration 
enables to retrieve a location and the usable/unusable state 
of contents and data in a network having a personal computer, 
portable terminals, recording apparatuses, and the like, 
regardless of contents and data recording, movement, and 
deletion in apparatuses connected to the network, 
connection/disconnection of an apparatus to/from the network, 
power on/off of an apparatus connected to the network, and 
mounting/removal of a removable storage medium containing 
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contents and data. 

Moreover, with the network contents managing system 
according to the present invention, even in a network such as 
a home network in which an apparatus retaining contents and data 
may not be always turned on and a removable storage medium may 
be used, the user can obtain a list of all the contents and data 
stored in her/his home. 

Furthermore, even when an apparatus having components 
operating according to the present invention is turned off, the 
function of the network contents managing system of the present 
invention can be continued if another apparatus takes over the 
functions of the apparatus turned off. Thus, even if the user 
abruptly turns off an apparatus connected to the network, the 
it is possible to retain the service provided by the network 
contents managing system of the present invention. This 
eliminates the problem that a specific apparatus should always 
operate or the user cannot retrieve contents and data when an 
apparatus becomes unusable by accident. 

Furthermore, since the user can edit the contents database, 
the user can add and correct for the respective attributes of 
the contents database records and can add contents and data 
which have been stored in an apparatus before the apparatus is 
connected to the network. 
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Because the present invention can be applied to various 
system configurations, even when apparatuses is connected to 
the network one by one, it is possible to manage the contents 
only by installing a minimum component into a newly connected 
apparatus and to utilize the contents which have been stored 
in the newly connected apparatus before its connection. 

The invention may be embodied in other specific forms 
without departing from the spirit or essential characteristic 
thereof . The present embodiments are therefore to be considered 
in all respects as illustrative and not restrictive, the scope 
of the invention being indicated by the appended claims rather 
than by the foregoing description and all changes which come 
within the meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 

The entire disclosure of Japanese Patent Application No. 
11-334621 (Filed on November 25 th , 1999) including 
specification, claims, drawings and summary are incorporated 
herein by reference in its entirety. 



